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Aerial view looking west toward the Jemez Mountains across the Pajarito Plateau, which is cut
into numerous narrow mesas by southeast-trending canyons. The Los Alamos townsite is in

the center of the photo, the main LASL technical area (TA-3) is in the upper left, and the airport
is at left center.
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ENVIRONMENTAL SURVEILLANCE AT LOS ALAMOS
DURING 1978

Environmental Surveillance Group
ABSTRACT

This report documents the environmental surveillance program conducted
by the Los Alamos Scientific Laboratory (LASL) in 1978. Routine monitor-
ing for radiation and radioactive or chemical substances is conducted on the
Laboratory site and in the surrounding region to determine compliance with
appropriate standards and permit early identification of possible un-
desirable trends. Results and interpretation of the data for 1978 on
penetrating radiation, chemical and radiochemical quality of ambient air,
surface and ground water, municipal water supply, soils and sediments,
food, and airborne and liquid effluents are included. Comparisons with ap-
propriate standards and regulations or with background levels from natural
or other non-LASL sources provide a basis for concluding that environmen-
tal effects attributable to LASL operations are minor and cannot be con-
sidered likely to result in any hazard to the population of the area. Results of
several special studies provide documentation of some unique environmen-

tal conditions in the LASL environs.

I. INTRODUCTION

This report documents results of the environmen-
tal monitoring program conducted at the Los
Alamos Scientific Laboratory (LASL) during 1978.
In keeping with Department of Energy (DOE) and
Laboratory intent to describe and document possi-
ble influences of operations on the environment, this
report provides data and interpretation of en-
vironmental conditions in the vicinity of LASL.

The Laboratory is administered by the University
of California for DOE, under contract W-7405-ENG-
36. The LASL environmental program, conducted
by the Environmental Surveillance Group, is part of
a continuing investigation and documentation
program.

Since its inception in 1943, the Laboratory's
primary mission has been nuclear weapons research
and development. National security programs in-
clude weapons development, laser fusion, nuclear

materials research, and laser isotope separation, as
well as basic research in the areas of physics,
chemistry, and engineering that support such
programs. Research on peaceful uses of nuclear
energy has included space applications, power reac-
tor programs, magnetic fusion, and radiobiology and
medicine. In more recent years other programs have
been added in astrophysics, earth sciences, energy
resources, nuclear fuel safeguards, lasers, and
biomedical and environmental research.

A unique combination of facilities, which con-
tribute to the various research programs, exists at
Los Alamos. These facilities include the 800 MeV
proton accelerator, a tandem Van de Graaff ac-
celerator, the Laser Laboratory, the Magnetic Fu-
sion Laboratory, a flash radiographic facility, and a
10 megawatt research reactor. Some of these
facilities encourage participation and joint projects
by researchers from other laboratories and research
facilities.




In August 1977, the LASL site, encompassing 111
- km2, was dedicated as a National Environmental
Research Park. The ultimate goal of this regional
facility is to encourage environmental research that
will contribute understanding of how man can best
live in balance with nature while enjoying the
benefits of technology. Park resources are made
available to individuals and organizations outside of
LASL for the purpose of facilitating self-supported
research on those subjects deemed compatible with
the LASL programmatic mission.

A. Physical Setting

The Los Alamos Scientific Laboratory and adja-
cent residential areas of Los Alamos and White Rock
are located in Los Alamos County in north-central
New Mexico, about 100 km NNE of Albuquerque
and 40 km NW of Santa Fe by air (Fig. 1). The 111
km2 Laboratory site and adjacent communities are
situated on the Pajarito Plateau. The Plateau con-
sists of a series of mesas separated by deep canyons
cut by intermittent streams that trend eastward
from an altitude of about 2400 m at the flank of the
Jemez Mountains to about 1800 m at the eastern
margin where it terminates above the Rio Grande
valley. Most Laboratory and community develop-
ments are confined to the mesa tops (see Fig. 2 and
inside front cover). The surrounding land is essen-
tially undeveloped with large tracts of land north,
west, and south of the Laboratory site held by the
U.S. Forest Service and U.S. Park Service (see land
ownership map inside back cover). San Ildefonso In-
dian lands border the Laboratory to the east.

All Los Alamos County and vicinity locations
references in this report are identified by the LASL
cartesian coordinate system, which is based on
English units of measurement. This system is stan-
dard throughout the Laboratory but is independent
of the U.S. Geological Survey and New Mexico State
Survey coordinate systems. The major coordinate
markers shown on the maps are at 3.048 km (10 000
ft) intervals, but for the purpose of this report are
identified to the nearest 0.30 km (1000 ft). The area
within the LASL boundary is a controlled area
because DOE has the option to completely restrict
access. This control can be instituted when neces-

sary.

B. Geology-Hydrology

The canyons and mesas in the Laboratory area are
underlain by the Bandelier Tuff composed of ashfall
and ashflow pumice and rhyolite tuff that form the
surface of the Pajarito Plateau. The tuff ranges from
nonwelded to welded and is in excess of 300 m thick
in the western part of the Pajarito Plateau and thins
to about 80 m toward the east above the Rio Grande.
It was deposited as a result of a major eruption of a
volcano in the Jemez Mountains to the west about
1.1—1.4 million years ago.

The tuffs lap onto the older volcanics of the
Tschicoma Formation, which form the Jemez Moun-
tains along the western edge of the Plateau and are
underlain by the fanglomerate of the Puye Forma-
tion in the central and eastern edge along the Rio
Grande. The Chino Mesa basalts interfinger with
the fanglomerate along the river. These formations
overlie the siltstone/sandstone Tesuque Formation,
which extends across the Rio Grande Valley, and are
in excess of 1000 m thick.

Los Alamos area surface water is primarily inter-
mittent stream flow. Springs on the flanks of the
Jemez Mountains supply base flow to the upper
reaches of some canyons, but the amount is insuf-
ficient to maintain surface flows across the
Laboratory area before it is depleted by evaporation,
transpiration, and infiltration. Runoff from heavy
thunderstorms or heavy snowmelt reaches the Rio
Grande several times a year. Effluents from sanitary
sewage, industrial waste treatment plants, and cool-
ing tower blowdown are released to some canyons at
rates sufficient to maintain surface flows for as long
as 1.5 km.

Ground water occurs in three modes in the Los
Alamos area: (1) water in shallow alluvium in the
canyons, (2) perched water in basalt, and (3) the
main aquifer of the Los Alamos area.

Intermittent stream flows in canyons of the
Plateau have deposited alluvium that ranges from
less than 1 m to as much as 30 m in thickness. The
alluvium is quite permeable in contrast to the un-
derlying volcanic tuff and sediments. The intermit-
tent runoff in the canyons infiltrates the alluvium
until its downward movement is impeded by the less
permeable tuff and volcanic sediment. This results
in a shallow alluvial ground water body that moves
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downgradient in the alluvium. As water in the al-
luvium moves downgradient, it is depleted by
evapotranspiration and movement into underlying
volcanics.1

In lower Los Alamos and Pueblo Canyons a small
local body of perched water is formed in the basalts
by water infiltrating from the alluvium into underly-
ing volcanics. This perched water discharges into
Los Alamos Canyon west of the Rio Grande. This is
the only perched water body beneath the Plateau in
the main aquifer.

The main aquifer of the Los Alamos area is the
only aquifer in the area capable of serving as a
municipal water supply. The surface of the aquifer
rises westward from the Rio Grande within the Tesu-
que Formation into the lower part of the Puye For-
mation beneath the central and western part of the
plateau. Depth to the aquifer decreases from 360 m
along the western margin of the Plateau to about 180
m at the eastern margin. The water is under water
table conditions in the western and central part of
the plateau and under artesian conditions in the
eastern part and along the Rio Grande.2

The major recharge area to the main aquifer is the
intermountain basin of the Valles Caldera. The
water table in the caldera is near land surface. The
underlying lake sediment and volcanics are highly
permeable and recharge the aquifer through
Tschicoma Formation interflow breccias and the
Tesuque Formation. The Rio Grande receives
ground water discharge from springs fed by the main
aquifer. The 18.4 km reach of the river between
Otowi Bridge and the mouth of Rito de Frijoles
receives an estimated 5.3 to 6.8 X 106 m3 annually
from the aquifer.

C. Meteorology

Los Alamos has a semiarid, continental mountain
climate. The average annual precipitation of 46 cm
is accounted for by warm-season orographic convec-
tive rain showers and winter migratory storms.
Seventy-five per cent of the annual total moisture
falls between May and October, primarily as
thunderstorms. Peak shower activity is in August.
Winter precipitation falls primarily as snow, with
annual accumulations of about 1.3 m.

Summers are cool and pleasant. Maximum
temperatures are generally below 32°C, and a large
diurnal variation keeps nocturnal temperatures in

the 12-15°C range. Winter temperatures are typical-
ly in the range from —10°C to 5°C. Many winter
days are clear with light winds, and strong solar
radiation makes conditions quite comfortable even
when air temperatures are cold. A single heating
degree day equals 18.3°C minus the average of the
daily mazimum and minimum temperatures. The
average total heating degree days per year between
1951 and 1978 was 3528°C days, with January ac-
counting for over 622°Cdays. Summaries of the 1978
weather and climatological data from 1951 through
1978 are presented in Table E-I and Fig. 3.

Major spatial variation of surface winds in Los
Alamos is caused by the unusual terrain. Under
moderate and strong atmospheric pressure dif-
ferences, flow is channeled by the major terrain

" features. Under weak pressure differences, a distinct

daily wind cycle exists. The interaction of these two
patterns gives rise to a westerly flow predominance
on the western part of the Laboratory site and a
southerly component at the east end of the mesas.

Historically, no tornadoes have been reported in
Los Alamos County. Lightning, however, is common
in the vicinity of the Pajarito Plateau. Local
climatological records indicate an average of 62
thunderstorm-days per year. Lightning protection is
an important consideration applied to each facility
at LASL.

D. Demographics

Los Alamos County is demographically different
from the surrounding area. With a population es-
timated at 19 600, it is characteristically urban in
nature, surrounded by more rural communities rely-
ing on farming and cattle and sheep herding,
primarily in the valley areas. Two residential and
related commercial areas exist in the county (see
Fig. 4 and inside back cover). Los Alamos, the
original area of development, has an estimated pop-
ulation of 13 300, while White Rock has about 6300
residents. Commuting and general traffic are served
by State Road 4, which runs through White Rock,
and Loop 4, which runs through Los Alamos (see
Fig. 4). Two federally owned roads, East Jemez and
Pajarito Roads, cross this site and are normally open
to public use. About one third of those employed in
Los Alamos commute from other counties. Popula-
tion estimates for 1978 place 105 000 people within
an 80 km radius of Los Alamos.
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Fig. 3.

Summary of 1978 weather in Los Alamos.

E. Waste Disposal

LASL's activities are carried out in 30 active
technical areas (TA) distributed over the site (see
Fig. 4). Wastes requiring disposal are generated at
virtually all these locations. Sanitary sewage is
treated by a number of plants employing conven-
tional secondary treatment processes or by septic
tanks. Uncontaminated solid waste is disposed in a
County-operated landfill located within the
Laboratory boundary. Nonradioactive airborne ef-
fluents include combustion products from the power
and steam plants, vapors of fumes from numerous
local exhaust systems such as chemistry laboratory
hoods, and burning of high explosives wastes.

Most of the liquid radioactive or chemical
laboratory waste is routed to one of two waste treat-
ment facilities by a collection system that is in-
dependent of the sanitary sewage system. The
balance of such wastes from remote locations is ac-

cumulated in holding tanks and periodically col-
lected and transported to the treatment plants for
processing. Radioactivity is removed at the treat-
ment plants by physiochemical processes that
produce a concentrated sludge subsequently
handled as solid radioactive waste. The treated ef-
fluents are released to canyons.

Between 90% and 95% of the total radioactively
contammgted solid waste volume from the
Laboratory is disposed of by burial at the waste dis-
posal area, TA-54. The remaining 5-10% is classed
as transuranic waste and stored retrievably. En-
vironmental containment is provided by the dry
geologic formations of the burial ground.

Airborne radioactive effluents are discharged from
a number of facilities after receiving appropriate
treatment such as filtration for particulates,
catalytic conversion and adsorption of tritium, or
decay time for short-lived activation gases.
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LASL technical areas and adjacent community areas.

F. Environmental Monitoring

Routine monitoring of radiation, radioactive
materials, and chemical substances is conducted on
the Laboratory site and in the surrounding region to
assure compliance with appropriate standards, iden-
tify possible undesirable trends, inform the public,
and contribute to general environmental knowledge.
This monitoring in the environment serves as a
check on specific effluent release points such as the

radioactive waste treatment plants and various
stacks at nuclear research facilities.

Exposure from external penetrating radiation
(primarily gamma radiation) in the LASL environs
is monitored at stations equipped with ther-
moluminescent dosimeters (TLD). Atmospheric
radioactivity samples are collected monthly at con-
tinuously operating air sample stations in Los
Alamos County and vicinity. Monitoring for surface




and ground water radioactivity provides routine sur-
veillance of the possible dispersion of effluents from
LASL operations, while regional surface waters
within 75 km of LASL are sampled to ascertain
natural levels of radioactivity in water of the area.
Soil and sediment samples are also collected from
the area for analysis. Sampling stations in Los
Alamos County and the Rio Grande Valley are used
to monitor locally produced foodstuffs, principally
fruits and vegetables.

II. SUMMARY

This report presents the results of LASL en-
vironmental monitoring programs for 1978. Data
and interpretive comparisons are included for:

epenetrating radiation

eradioactivity in air, water, soil, and foodstuffs

eradioactivity in airborne and liquid effluents

echemical contaminants in airborne and liquid ef-
fluents

echemical and radiochemical quality of water sup-
ply

Several special studies on environmental conditions
at Los Alamos are summarized.

Penetrating radiation in the Los Alamos area out-
side the LASL boundary averaged 108 mrem/yr from
multiple sources of natural radiation; LASL opera-
tions did not contribute to the total. Penetrating
radiation at onsite locations near facilities emitting
radiation reached a maximum of about 700
mrem/yr. The annual mean concentration of
tritiated water vapor in air at perimeter locations
was 13 X 10—12 4 Ci/m¥, about 9 X 10—12 xCi/m#
higher than background measured at regional sta-
tions, showing some effect of laboratory effluents.
The mean concentration at perimeter locations is
about 0.007% of the applicable uncontrolled area
concentration guide (CG).

Uncontrolled area concentration guides represent
levels of radioactivity considered acceptable in air
breathed or water consumed by members of the
public and were derived to insure that continuous
breathing of air or drinking of water containing
radioactivity at the CG levels would not cause
human radiation doses exceeding the Radiation
Protection Standards (see Appendix A). However,
the CGs do not account for concentration
mechanisms that may exist in environmental media.
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Consequently, other media such as sediments, soils,
and foods are monitored.

Atmospheric long-lived gross alpha and gross beta
mean concentrations in the LASL environs were 1.5
X 10—15 and 86 X 10—15 uCi/mé, respectively,
2.4% and 0.09% of their respective uncontrolled area
CGs. Gross beta activity was elevated during March
and December, shortly after detonations of at-
mospheric nuclear devices by the People's Republic

 of China. The maximum beta activity concentra-

tions were less than 0.6% of the appropriate CG. The
atmospheric 239Pu mean concentration offsite in the
LASL environs was about 80 X 10—18 uCi/mé,
which was 0.13% of the uncontrolled area CG. The
airborne radioactive effluents of possible concern
were the air activation products 41Ar, 11C, 13N, and
150, released from the research reactor (TA-2) and
the linear accelerator at the Los Alamos Meson
Physics Facility (LAMPF, TA-53). Concentrations
for these isotopes at occupied locations were

. theoretically calculated using atmospheric disper-

sion models in order to estimate doses. Measured
doses at the Laboratory boundary north of LAMPF
indicate that the theoretically calculated concentra-
tions probably overestimate actual concentra